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INTRODUCTION
l. Problem on which research was focused:

Thare has been mich recent emphasis on science at the secondary level,
resulting in the new programs such as BSCS and PSSC. These have been developed
by subject specialists with depth in their fields. No comparable program has
been achieved in elementary school sciences, with the result thiat most students
lack adequate preparation for the challenge of secondary school science. The
research and findings of the various groups involved have made available a great
mumber and variety of imaginative approaches to elementary science, however. This
material, although available, has been introduced and used selectively only in a
small mmber of classrooms.

The development of a coherent science program for the elementary schools
may best be served by independent, local decisions in drawing upon units from the
various centers of developmental work. In shaping a curriculum for the school
systems under consideration we hoped to try materials from mary of the develop-
mental programs to determine the effectiveness of various approaches within a
highly diversified group of students.

Although most of the new programs in science have been tested in specific
classroom conditions as a way to provide guidelines for their modification, many
have been developed and tested by specially trained teachers under the surveillance
of a subject specialist. They needed to be tested both for teacher assimilation
and student impact in regular classroom situations.

There was a need to move these new and uncorrelated approaches to science
from the unit try-out step to the applied stage; to place these units in appropri-
ate, effective compilations, in tems of sequence of concepts and maturation levels
of students. We began to group the units and materials to ascertain where the gaps
and over-lappings exist in temms of developing a logical, coherent program of study.
Many units are oriented to fit into a sequential pattern of logically ordered sub-
Ject matter developments some units are less involved with specific subject matter
and are aimed primarily at the development of scientific thinking. These needed to
be identified for purposes of comparing their relative contributions in various
parts of the science curriculum to achieve flexible programse

iwo related provlems were involved in the precess of introducing the new
science approaches into the classroom. First, experimentation was needed to ascer-
tain how adequately mew programs in elementary science can be implemented ty a gen-
eral education coordinator rather than a trained specialist, for in most of the
nation's school systems curriculum guidance is carried on by a person with general
training. OSecond, it was necessary to find the most realistic way for the rezular
classrocm teacher, who has had z minirum amount of preparation in the sclences, to
introduce the new programs. The questions of the amount, the duration, and the ine
tensity of in-service training for teachers, as well as the kind of work necessary,

were involved.

In the context of this Small Contract Proposal, the immediate problem was
one of establishing the bases for introducing new science materials into the two
local school districts under the sponsorship of the Curriculum Improvement Program
of the Office of Education. It was proposed that this developmental work be done
during 1965-1966 so that the larcer science project could begin in mid-August of
1966, The Curriculum Improvement proposal was turned down by the Office of Edue-
cation in 1966. |
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2. Objectives

The fundamental objectives for the preparatory period were:

a. The compilation and organization of the materials produced by the
science study centers, such as ESS, AAAS, the Berkeley groups, the astronomy
group in Illinois, and the Earth Science Project at Princeton.

b. The organiszation of the working arrangements vis-a=-vis the College,
the project administration, the school administration, and the elementary school
teachers.

ce The conducting of preliminary in-service training for school tsachers
who would be int:oducing the new materials.

3. Related Research

A survey of the literature on science in the elementary school pointed
up the need for a project such as we proposed. In contrast with the bulk of writ-
ing about secondary school science,the material concerned with elementary school
science is glim indeed. The call for broad program planning, K-12, emphasizes the
lack of articulation between secondary and elementary school revisions (Glenn O.
Blough, “Elementary School Science-~implications for High School," Nat. Ass'n. Sec,
Sch. Prin. Bul., 19533 The Shape of Education for 1962-63 by Editors of Education

The concept of what constitutes a suitable elementary school science pro-
gran 1s not clear. One study pointed out that only I} per cent of the topics identi-
fied in an analysis of courses of study published during 1940-42 recurred in half of
the 163 courses analyzed (Encyclopedia of Educational Research, 1960). Two problems
facing the élementary school science teacher, the uss of the Titaratory and of sudig-
visual aids, are relatively unexplored {Encyclopedia of Educational Research, 1960).
These topics are implicitly included in The siﬁgy we proposed.

The whole matter of creative inquiry, problem solving, subject matter
ngtructure} and the inductive approach have been introduced generally {Jerome Bruner,

The Process of Education, 1961) tut need to be dealt with on the functional level.
It is significant that Eﬁe Elementary “cience Ouide for the State of New Hampshire,

published in 1961, refers to the newly developed science programs only indirectly in
the bibliography under "Some Selected Science Books for the School Library."

METHOD
l. Personnel

With the initiation of the Small Contract grant, a Planning Administrator
was appointed to carry out the objectives of the proposal. Mrs. Barbara Ragie, who
was mentioned in the Small Contract Proposal as assisting in this work, was named
to this position. In order to give Mrs. Ragle relsase time from her teaching at
the Norwich, Vermont Elementary School, Mrs. Elizabeth Simpson was hired as a part=
time replacement taacher. Since Mrs. Simpson was inexperienced as a teacher and was,
tharefore, working under Mrs. Ragle's supervision, this situation served as an in-
troduction to identifying soms of the assets and disadvantages of specific new science
units for use by inexperienced teachers. Part-time secretarial help was used to aid
the administrator with office work,

PO PRI RS P e e S s s B ERmY ¢ b @ e s e d—— e e e e
iy

s e An i 4 Be e e e i e




2. Facilities

An urmsed room in the Norwich School was turned over to the Elementary
School Science Project and equipped for use as an office. This room served as
the center for science equipment used in the four schools. In addition to the
basic equipment being distributed from here, thers was a central reserve supply
so that broken equipment was quickly replaced without undue red tape. One part
of the room served as a laboratory-workshop where simple experiments were tried
out by teachers and where tools were available to encourage them to construct or
modify equipment to meet special needse.

The office alse was a living-specinen center where limited mmbers of
animals and plants were available. These were primarily for teachers to become
acquainted with in orxder to determine their usefulness in their own classrooms,
bt were also available on loan for short periods. The office kept up-to-date
3 as possible on current changes and phenomena in our natural surroundings to in=-
terisify the teachers' awareness of these. Pulletins and field trips supplemented
infomstion wherever valuable.

3, Survey of Materials

One of the important objectives of the planning stage was to conduct a
comprehensive survey of current practices in élementary school science to identify
any areas where innovative approaches were in practice. To aid in this,many let-
ters were sent to the following groups (see Appendix A for letters and responses )

a. Developmental Centers as listed in the Information Clearinghouse
at the University of Maryland;

b. State Departments of Education;

c. Publishers of magazinss in the field of education;

d. Scientific supply houses;

e. Universities and GColleges in Vermont and New Hampshire.

Initial ewluation of new science materials and units was made through
study and discussion in an effort to decide which ones wmld be most effective in -
our local system and how the diverse approacheg of the different developmental cen-
ters could be amalgamated into a reasonable synthesis.

Another part of this survey was to make direct contact with several school
districts within a radius of 1,000 miles where starts had been made in introducing
naw science materials and workshops set up to train teachers for this, (Ses Append-

ix B)o

Following the initial contact with all the developnental centers, &ll
available publications ty them were procured, either through donation or purcnase,
and means for continued contact were established to keep abreast of new matsrials
as they became available. (See Appendix Cle

Lo Training of Personnel
Since the Planning Administrator was to be responsible for the conduct of

workshops and supervision of all the local science teachers during the school year,
it was considered important that she receive all possible training and experience
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with the new materials. Therefore, she attended s one-week ine-service workshop
for supervisors conducted by ESS at Bducational Services, Incorporated in May.
In July, she attended parts of a two-week in-service workshop conducted by AAAS
at the University of Maryland.

To avail ourselves of all possible preliminary tralning for the teachers,
& third-grade classroom teacher from the Hanover, New Hampshire Elementary School
was selected to attend the University of Maryland program also.

5. Contact with Local Teachers

During the course of the year, an effort was made to communicate with
teachers, not only to clarify for them the objectives of the sclence project ut
also to learn more about their needs and their backgrounds in science. One gen-
eral meeting was held; a questionnaire was answered and many individual contacts
were made. An anslysis of the Teacher Questionnaire is in Appendix D In ad-
dition to aiding Mrs. Simpson in classroom implementation of the science units,
the Administrator worked closely with the sixth-grade science teacher in Hanover,
both in sharing equipment and ideas to convert the contentional curriculum to ex-
tensive use of units from the Elementary Science Study. In addition, a fourth-
crade science teacher in Norwich did trial teaching for ESS on a new unit,

6. Scheduling Study

Much study was made of the most efficient scheduling for introduction of
new units and the attendant workshops. Under consideration were a variety of ap-
proachest ’

a. Complete revision of science curriculum in one primary grade and one
intermodiate grade each year;

b. Revision of eurriculum in two upper grades the first year, two mid-
dle grades the second year, and two lower grades the final year,

ce Reversal of the above order, working first with primary grades.

d. Revision of curriculum in one school at a time, at all grade levels.

e. Introduction of new units to one teacher in each grade at a time to
promote efficient use of equipment ard cut expenditure.

fo Staggered approach of working with all teachers in one grade at a
time, spacing the units so that each grade would be introduced to one
unit each year.

The proposed schedule for workshops and for the introduction of units into the ele-
mentary grades over a three year period is explained in Appendix E.




RESULTS

Beyond the developmental work outlined in the previous section, the specific
result of the Small Contracts study was a larger, three-year Curriculum Improve-
ment Proposal, "Introduction of Hew Science Curricular Materials and Procedures
into Grades 1-6 of Two School Districts," which was submitted to the Office of
Education on March 1, 1966. This Curriculum Improvement Project was tuined down
by the Office of Iducation.

DISCUS:>ION

Murther indirect results of this study took the form of a contimued interest
and supnort of the work in the elementary schools of the two districts. During
1966-1967, support for a half-time effort following the lines drawn in the Curricu-
lum Improvement Proposal was made available from Title III funds in New Hampshire.
The school districts and Dartmouth College continued their cooperative effort to
improve science teaching in the elamentary schools. In December, 1967, Dartmouth
Collere was awarded an NSF Cooperative Colleve-School “cience grant which will en-
able this project to do further teacher training in a sumer institute and to ex-
tend the ranse of its effect to several corrunities outside the original school
districts.during a follow-up acadenic year program.

CONCLUSIONS AND RECOMMENDATIONS

Seversl findings from this developmental study remained to be tested further
in the period following the Small Contract support. The nature of these assumptions
concerned operational decisions requiring further testing. they may be summarized
as follows:

1. For the purvoses of these two school districts, the core of the elementary
science program would be units from ESS. Adaptations of AAAS and other sclence pro-
grams wauld be used to supplement the ESS units. Permission was obtained from AAAS
to use this apnroach,.

2. Continued training for personmnel working with elementary teachers at appro-
priate curriculum developmental centers is mandatory.

3, Additional training for elementary teachers of the two districts in aca-
demic science by faculty at Dartmouth College is necessary, probably at a summer
ingtitute.

. Primary (grades 1-3) teachers are more reluctant to participate in ele-
mentary school science projects than are those teaching intermediate (4=5) grades.
More encouragement and support is needed to convince primary teachers of the need
for science study.

5, Increased effort mist be given tc the promotion of community support for
elementary school science, particularly w:.th relation to gaining the confidence of
school boards and school administration officials. Both groups should participate
in some way during training sessions to acquuint them with specifie goals and pro-
cedures in science teszching.
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SUMMARY

This project aimed at develoving the plans and procedures necessary to in-
troduce a coherent science progran into the elementary schools of two districts
by trying out units from various davelopmental centers under noneexperimental
circumstances. Using a general education coordinator working with teachers with
a minimm amount of preparation in the sciencex, the study sought to discover the
sppropriate materials produced by the sciznce stidy centers such as ESS, AAAS, the
Berkeley groups, and obhers which could te readily adapted to the schcol programe
It studied the working arransements hHetween Dartmouth College and the schools, and
organized preliminary in-service training for teachers who would be introducing
the new materials.

The orincipal result was +he development of a three-year Curriculum Improve-
ment Provosal incorporating the findings of the Small Contract study. This Pro=-
posal outlined the requisite pre-service and in-gervice training needed in the
districts; it called for further worlt by the coordinator at the science study
centers; it presented a try-out schedule for a three-year periods and it identi=-
fied particular units, grade by grade; thab would make up the program in science.

Although the Curriculum Improvement Proposal was not funded, continued work

on the sechedule it presented has been achieved with Title III support and with an
NSP CCSS grante
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asstRacT  This project developed plans and procedures necessary to introduce a
coherent science program into the elementary schools of two districts by trying
out units from varicus developmental centers under non-experimental conditlions.
Using a general education coordinator working with teachers with a minimum amount
of preparation in the sciences, the study sought to discover the appropriate ma=—
terials from science study centers such as ESS, AAAS, the Berkeley groups, and
others which could be readily adapted to the school program. It studied the work-
ing arrangements between Dartmouth College and the schools and organized prelimi-
nary in-service training for teachers who would be introducing the new materials.,
The principal result was the development of a three=year Curriculum Improvement
Proposal incorporating the finds of the Small Contract Study. This Proposal cut=
lined the requisite pre-service and in=service training needed in the districts;
it called for further work by the coordinator at the science study centers; it
presented a try-out schedule in the schools for a three-year péeriod; and it iden-
tified particular units, gragd by grade, that would make up the program in science.
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APPENDIX A

FLEMENTARY SCHOOL SCIENCE PLANNING PROJECT
NORWICH, VERMONT « TELEPHONE (8oz) 649-1151

Steering Commullee:

Dartmouth College . )
PROY. WILLIAM W. BALLARD Superintendent
DR, WILLIAM G. ZIMMERMAN, JR.

PROF. DONALD A. CAMPBELL
DEAN LEONARD M. RIESER Planning Administralor

PROF. PAUL R. SHAFER MRS, BARBARA RAGLE

Dear Sir:

Through the sponsorship of Dartmouth College, our two local
school systems have just received a grant from the United States Office of Education
to study how to introduce effectively the new materials and procedures for teaching
science in the clementary grades. Dean Leonard Rieser of Dartmouth is the principal
investipator assisted by a steering committee of college professors and school ad-

ministratorse.

We plan to draw upon many of the recently developed science
units and ultimately evaluate their use as parts of flexible science curricula. OQur
districts include schools represcnting considerable diversity in economic and cult=-
ural conditions, so thc suitability of units in each situation will vary. Concomitant
with this objective will be the opportunity to determine the necessary training for
teachers to introduce the new materials into the classroom effectivelye.

In this preliminary planning stage, we are anxious to as-
semble as complete a record as possible of the new materials now available. We have
heard about your work in this field and wish to further our familiarity with it. Ve
would appreciate it if you could send us copies of your available publications, and
add us to your permanent mailing liste <ince pre-service and in-service training
for teachers is part of our projected program, we will be interested in this aspect
of your experience with teachers using your materialse

Although we may.start working with small groups of teachers
jater in the current school year, our major efforts are projected for the three en-
suing ycars, Of course, we will keep you informed of our plans and findings in this
project, and also wish to cooperate with you in any ways feasible. We shall look
forward to hearing from you concerning the availability of your matcrials and es-
tablishing cooperation in our worke.

Sincerely,

Mrs. Barbara Ragle
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APPENDIX A

ELEMENT{\RY SCHOOL SCIENCE PLANNING PROJECT
NORWICH, VERMONT . TELEPHONE (802) 649-1151

Steering Commutlee:
Dartmonth College

PROP. WILLIAM W. BALLARD . Superintendent

SROF. DONALD A. CAMPBRELL DR. WILIAM G. ZIMMERMAN, JB.

DEAN LEONARD M. RIFSER Planning Administrator

PROY. FAUL R. SHATER MRS. BARBARA RAGLE
Gentlemen:

Through the sponsorship of Dartmouth Collefpe, our
two local school districts have just received a grant from the United States Office
of Education to make a three-year study of how to introduce effectively the new ma-
terials and procedures for teaching elementary school science into a whole school
system. Cur ultimate aim is to involve students in grades 1-6 in scientific processes
through inquiry and individual manipulation of materials. Concomitant with this will
be the investigation of the kind of training most helpful to teachers to promote this 1
kind of learning in the classroom,

We have been in contact with the major de¢.. lopmental
centers such as Elementary Science Study, American Association for Advancement of
Science, Elementary School Science Projects of the University of California and the
University of Illinois, and Minnemast. We are now assembling materials from them
and are searching for any other sources that are primarily concerned with promoting
investigation and inductive thinking in children. Possibly, you have been concerned
with this same need and have published materials that would be relevant to our pro=
ject. If so, we would appreciate it if you would send us complimentary copies for
our study and consideration.

Thahk you for your interest and any help you can
give us.

Sincerely,

Mrs. Barbara Ragle
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APPENDIX A

ELEMENTARY SCHOOL SCIENCE PLANNING PROJECT
NORWICH, VERMONT . TELEPHONE (80g2) G4g-1151

Steering Commutlee:

Dartmouth College
PROY. WILLIAM W, BALLARD
PROY. DONALD A. CAMPBELL L]

Superintendent
DR, WILLIAM G, ZIMMERMAN, JR.

DEAN LEONARD M. RIESER Planning Administrator
PRO7. PAUL R, SHAFER MRS. BARBARA RAGLE
Gentlemcn:

Through the sponsorship of Dartmouth Collcge, our two local schcol dis=-
tricts have just received a grant from the United States Office of Edu-
cation to make a three-year study of how to introduce effectively the new
materials and procedures for teaching elementary school science into a
whole school systeme Our ultimate aim is to involve students in grades
1-6 in scientific processes through inquiry and individual manipulation
of materials. Concomitant with this will be the investigation of the

| kind of training most helpful to teachers to promote this kind of learn=-
i ing in the classroom.

We have been in contact with the major developmental centers such as

: Elementary Science Study, American Agsociation for Advancement of Science,
] “Elementary School Science Projects of the University of California and
the University of Illinois, and Minnemast, Wec are row assembling ma-
terials from them and are searching for any other sources that are pri-
marily concerned with promoting investigation and inductive thinking in
children,

Possibly, you have been concerned with this same need and are developing
equipment with this purpose in mind -- materials that will lend them=
selves to individual experimentation by students. If so, we would be

] interested in knowing more about them, and would appreciate any help

3 you can give us in this project.

Sincerely,

Mrs, Barbara Ragle
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FELEMENTARY SCHOOL SCIENCE PLANNING PROJECT
anWICH, VERMONT . TELEPHONE (80%) G49-1151

Steering Commutlee:

Dartmouth College Suberintende
PROF. WILLIAM W. BALLARD uperintendent
DR. WILLIAM G. ZIMMERMAN, JR,

PRO7. DONALD A. CAMPBELL
DEAN LEONARD M. RIESER Planning Administrator
MRS. BAREARA RAGLE

PROF. PAUL R. SHAFER

Jamary, 1966

Dear

As members of our commnity who have always been concerned with the activities
of our schools, we think you will be interested in learning of a planning grant that
our school districts have received from the U, S. Office of Educatione This grant
comes through the sponsorship nf Dartmouth College for the purpose of studying how to
effectively introduce the rew materials and procedures for teaching science in the |
glementary grades. uUean Leonard Rieser is the principal investigator and is assisted |
by a steering committee of professors from the College and school personnels

Currently, we are assembling the nowly developed. science materials from such de-
velopmental centers as Elementary Science Study in Watertown, Masse.j American Associ- .
ation for the Advancement of Science; Elementary School Science Project of the Uni- :
versity of California; Elementary School Science Project of the University of Illinois;
and MINNEMAST at the University of Minnesota. All of these groups are concerned with
promoting scientific inquiry and investigation by children to develop familiarity with
scientific processes and to encourage inductive thinking. Concomitant with the se=-
lection of the materials most appropriate for our needs will be the opportunity to
determine the kind of training for teachers most helpful in promoting this kind of

learning in the classroom.

We feel that our community has unique attributes for this study because of the
diversity of interests and occupations it represcnts, as well as our geographical
assets. This "abundance of riches" can contribtute significantly to our success, both
in the innovations we make here and the investigation of procedures that can be pat=-

terned by other school systems.

As pre-service and in-service training commences and classroom projects get under
way, there will be much need to draw upon local talent and facilities, We hope in the
meantime that any of you who are particularly interested or have ideas to contribute
will contact us in our office in the Norwich School.

- R

Sincerely,

(Mrs.) Barbara Ragle
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SUAIARY OF PUSLIGHER'S REPLIES

This form letter was sent to 222 publishers., In responso we have received

catalogs, textbooks, paperback books, and assorted pamphlets and charts, 1In gonersl
the replies break down as followss

Ao

B.

The following companies have sent complimentary coples of texthooks for our
study and consideration:

1) Harper & Row, Publishers, Inc., TODAY'S BASIC SCIENCE, Teacher's Ed, for
grades 1-5; also manuals, charts, and $ booklets,

2) tolt, Rinehart & Winston, Inc., SCIENCE, A MODERN APPROACH, Teacher's Ed,,
for grades 1.5,

3) Seott, Forosman & Co., SCIENCE IS ADVENTURING, Teacher's Ed. for grade 63
also BASIC SCIENCE HANDBOOK, and charts and pamphlets,

4) Silver Burdett & Co., SCIENCE, Teacher's Ed, for grades 1-6 and a teacher's
manukl,

5) Laidlaw Brothers, SCIENCE, Teacher's Ed, for grades 1.5,

6) Ginn & Co., SCIENCE FOR YOU, Teacher's Ed, for grades 1, 4, 5 and regular
textbooks for prades 2, 3; also a chart,

?) D.C., Heath & Co,, HEATH SCIENCE SERIES, Teacher’'s id, for grades 1-6,

8) Haroourt; Brace & World, Inc.,, OCONCIPTS IN SCIENCE, Teacher's Ed, and rezular
taxtbooks for grades 1l-A; also teacher’s manuals and charts,

9) Allyn & Bacon, Inc,, EXPLORING GCIENCE, Teacher's Ed. for grades 1-6,

10) American Book Co., THINKING AHEAD I SCIENCE, Teacher’s Ed, for grades 1l-6;
also 6 pamphlets (on animals, electricity, etc.).

The following companies have sent other books:

1) Scholastic Book Services ARRCW BOOK OF SCIENCE FACTS
ARROW BOOK OF ANSWERS
ABOUT ATOHS

2) Pocket Books, Inc, THE CHEYICAL FLEMENTS
SCIEK)NCE PROJECTS HANDBOOK
ROCKET MANUAL FOR AMATEURS

3) Stack-Vaughn Co., Catalog, and SCIENCE SERIES, Teacher's Ed. of 6 large
. paperbacks, .

4) Nutional Aerospace Education Council, numerous booklets and papers on
space and flying.

$) Little, Brown & Co, EXPERIMENTS FOR YOUNG SCIENTISTS
HOW TO EXPLORE THE SECRET WORLDS OF NATURE
GALILZO AND THE MAGIC NUMBERS
WHAT MAKES A CAR GO?
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> * APPENDIX A 2 (Publishers)

6) Sterling Publishing Co,  LEARNING SCIENCE THROUGH OOOXING
SCIBHCE GAYES FOR CHILDREN
SCIZNCE FOR CHILDREN
CHEMISTRY FOR CHILDRBY

7) Sentinel Dooks, Publishers, Inc., paperbackst

HOY TO DISSECT

EXPERDMENTAL BIOLOGY

DISCOVER THE STARS '
HiTiTI7 WJITH THE KICROSCOPE
LET'5 EAPLONE CH'ILTRY
LET'S EXPLORE WITH TH& ELECTRON

8) Bantam Books, paperbacks: THE SCIEACH OF LIFGS E
A PLANET CALLED EARTH
A STAR CALLED THE SUN
THE ATOi A¥D BEYOND
THE RATURAL WORLD
150 SCIENCE EXPERIMENTS STEP-BY-STEP

9) UNESCO SOURCE BOOK FOR SCIENCE TEACHING

We have received about 10 catalogs of which perhaps half ave relsvant to our needs,
We have orders pending for three books,
We have received 17 replies from publishers with vhom there has beon no further

correspondence, mainly because they had no portinent matorial to send. However,
saveral of thene letters expressed interest in our project,

Many publishers indicated special interest in our project and mentioned the need
for a project such as this one, ‘

yow e o U [ . . e e ot e A3 o i o e s [ —
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SUAARY OF REPLIES
FROU! STATE DEPARTIEBNTS OF EDUCATION

]

Thls form lotter was sent to all fifty U.S. State Departments of Education.

e rocsived approximately h2 roplies from 35 different states, lany of the
form lettors had heon forwarded to interested individunls and colleges, The
replies broak down as follows:

15 - sent naterlals

¥

13 - described programs in their statos (the descriptions
ranged from eztensive to & brief mention)

2] - vory interested, keep informed
8 - milder interest
2

- nogative roaction

2 - montioned vieiting

(Thoso who are intarested and those who either sent materials or described programs
overlap, of course.)




" APPENDIX A
SEBOMARY OF REPLIES FRCM MAGAZINES

A modification for form lottsr 43 (to publicaliecne) was sont %o 18 magazines,

. both professienal ond ohdidevan®s scisnce magazines, requosting complimente
£y < ’

copies ardfor seprivis of portinent materdnld, The followdung 46 a broalkdsun of
e wequostis and Tosponsess

1. Lettors »gquesting complimontory coples and poprinls of psriéinent matonial
wers sonk tos . ' '

Schoel Seicmes end Mothematies®

Joumal of Rososyaeh in Scicnce 'E‘-zacw.ng"’

Sciened Dimost”

Sclience Bdunaeiion

lucation Digast

Grade Toochep®

Education Agv

Rature and Scicmes” (wopriats oy - of Resourcs Study Units)

2. Lsttors weguesiing ovily porlinent wobtorlel from other icsues wero aont Uod
Sedestifies Ancricon

Seamnes o
The Instruatoy

3¢ Iletiers rogussting odly eomplinentaly copioes were seab Lo

Avdubon Magesine

Coruell Scienco Leafleha”™

Curzent Ssicnee and Aviation”

Sciency Nowslobter® (Zo» childron)

Szace Scioncs

7 Weckly Reader® (for ehiidzen) o

Seicnce Vorld® (for childwven) - _ SR S

&y Poid subzeriptions tos

sky ond Sslescops” e | o
The Scisnco Teacher (and) Scisnce and Childrem” (for children)

[

°Caapiés of theso havo bsen and ars boing Meceived,
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APPENDIX A

REPLIES FRGM SCIENTIFIC SUPPLY HOUSES

'n;is fornm letter (i) was sent to 24 Sciontific Supply Houses, So
far 13 supply houses have anéwerod, nost of them with several different
catalogs, T™vo firms wore very interested in the projoct, and ono, the
Macalaster Scientific Corporation, me:tioned that a visit to their factory
in Nashua might be informative, | | |
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SEMARY OF TRIP
TO VISIT OTHER SCHOOL SYSTEMS

During the week of February 14, 1966, the Flanning Administrator visited soveral -

schools and systems to learn about the experience of others in introducing new
scionce materials,

Seionce Director 'Mlliam Scheld of Westport, Conn, was visited first. They

have introduced several ESS units, with the teachers prepared for each one through o

o workshop lasting about 8 woeks, “orkshops precade the teaching by 2 weoks and

thon run concurrently, once a week in tho afternoons. Teachoers are expocted to work

with the materials and investipate problems themselves as the key to their gulding
children to this approach. Mr, Scheld is now preparing a core course to prepare
teachors in the general methods of now science methods, which will subsequently be
oxtonded by courses in specific materials for varticular units, He has no regular
schedule for clacsroom visitation but lets individual noeds of toachers detopnino
the schedule, ranging from dally to occaslonal visits, lir, Scheld is a person of
considerable experionco in this field and understands the depth of learming experi-

onces nocossary to imploment new materials effectively; it wus a vorthvhile contact,

In Norwalk, Conn. the Director of Science, iir, Norman hathanson, was visited.
Horo the pattorn for inquiry approach in teaching was sot in 1963 by the Behavioral
Outcomes Program, and now £35S and Illinois Astronomy units are being introduced.
However, the workshop and follow=-up procedures are less clearly delineated and the
implementation appsars to bo less effective than in Wostport.

Tho Fairfield, Conn. school system was visited, where the sclence progran is

enthusiastically ruided by lirs, Katis lespojohn. = Howevor, they have not mado use of

new science materials from the dovelopnenial conters and the workshop program is
spasnodic, so thero was little diroct applicability to our project.

In Fhiladelphia the Rudolph Vialton School. was visitod whore, under the guldance
of iirs. liargaret Ephracmson, the AAAS Process Approach 15 in its third year. Six
classes were visited during the day, ziving an opportunity to obsorve some Vory |
active teaching and rosponsive classos. Introduction of ‘the AAAS program started in
Grades X, 2, and 2 with one teacher at each grade level, then oxtonded up to

include about 12 teachors the cecond year, and presently thore aro 15, In the afters -

noon a semi-monthly workshop was held for all the teachers using AAAS materlals; the
instructional part of the program was conducted by ¥r, Jamos DoRose and dealt with
guiding teachors to understanding an noperational definition” as part of scientifio
procoss, Mrs, Ephraemson discussed spocific tcaching problems and classroom pro-

cedurc, Teachers make regular written evaluations of the materials as part of their

training.

At the University of lMaryland, Dr. David lockhard of the Science liaterials
Contor was visited and he set up a schedule for visiting science programs in lonte
gonory County. Sevoral ESS unlts are being introduced throughout the county ==
Kitchen Fhysics in 6th grade, 9mall Things in 5th, Melting Ice Cubes in 4th, and
Attribute Mocks in Primary. Vorkshops arc conducted by ire. James Lathim, vho has
had some training at ESS. Thoy vary in length from one to elght afternoon sessions
depending on the background required for oach unit. One workshop lasting 1-3/4

hours was visited where Uth grade teachers were having the second out of three sos-

<ok

sions with ice cubes. Teachers were using the equipment and tho follow=-up discussion

was open-endeds A well organized system for dlstribution of materials has been set

up and this is corsidored an important aid to-teachors. The only classroom follow=up |

to the workshop program is a survey being conducted by trainod research observers

who make frequent quick evaluations of 100 classrooms. Possible changes in conditlions

are boing noted before, during and after the workshop tralning. Only one-fourth:

N | i
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SUMMARY OF TRIP = 2

"y .
of Montgomery County is receiving this cursory introduction to now scionce methods e

the whole exposure is projected for a threo-ysar perlod. The immensity of their
nunbers demands a rapid exposure and thore seous to be 1little opportunity now for
the type of followeup that innovates change in nethodology. -

An interview with Mr. Robert Nicodemus, who will direct a swmer Wworkshop in
lontgomery Oounty, was helds, Tho approach will be threefold: 1. Introduction to
two specific units == Snall Things and Kitchon FPhyslies - with teachers handling
oquipmont and receiving background instruction in content. 2., Ovorview of materials
from other dovelopmental centers. 3. Fhilosophy of inquiry approach.

¥r. Bdward Hoffmastor, Director of Science for lMontgomory County, explained .
the development and progress of the sclence program in Montgomery County and the re-
search they are doirg for ESS on the effectiveness of their workshop system, -




© APPENDIX O3 Tull Description of Materials

Officilal contact was made with the major developmental centers through
letters explaining our goals. We received all available published materials from
those indicated and their current progvess reports through newsletters.

Arerican Association for the Advancement of Science (ALAS)
Br. John Mayor, Commission on Science kducavion
1515 Massachusetts Aveme, Washington, D. C.
Materials received:
Science -- A Process fAvproach
Parts I through VLI
Integrated Processes
Teachers' Commentary
Competency Measures

Elementary Science Study
Br. Charlcs walcott
108 Water Street
Watertown, Massachusebtts
‘ Materials recelved:
Inspection carton with sampie equipment:
Growing Seeds
Kitchen Phyaies
Gases and Airs
Snall Things
Healworms
Supplementary materials:
Bones (for trial use in Sprins 1966 1a one of district schools)
Light and Shadows
Mirror Cards

MINNEMAST -- Minnesota School Mathematies and Science Teaching Project
Pr. Gerald Rising, University of Minnesota, Minneapolis, Minn.
Materials recelved:

Objects and Their Properties ~

Changing and Unchanging Properties

Introduction to Measurement

Time =- Measurement of Duration

Describing and Classifying

Watching and Wondering

Our Senges

Shape and Symmetry

Math Program I - XX

Selence Curriculum Improvement Study (SCIS)
Frofessor Robert Karplus, Department of Physics
University of Californis, Berkeley, California
Materials recelived:
Objects Grab Bag
Meet Mr. Q.
Using a Bathroom Scale

Elementary School Science Project
rofessor Herbert Mason, Yepartment of Botany
University of California, Berkeley, California
Materjals received:
Coorcinates ~- Parts I - IV
What Am I? -~ Unit on Human Physiology




Appendix C: Full Description of Materials ( continued)

Elementary School Sclence ,ngect
Professor J. ﬂ;?on Atkin, College of Education
University of Illinois, Urbana, Illinois
Materials recelved:

Charting the Universe I

Universe in Motion II

Gravitation III

Message of Starlight IV

Galaxies ard The Universe VI

WIMSA -~ Webster Institute of Mathematics, Science and the Arts
NM¥. Paul Merrick
Webster College, St. Louis, Missouri
Materials recelved:
The Shell Game

Elementary School Science Project

Br. John Wood

Utah State University, Logan, Utah
Descriptive reprints received
Curriculum meterials on order

Selection of Materials

Among the variety of materials now availsble, the following were selected for
definite use in the first year. iHany others are still being evaluated, as will
newly developed materials when they become available. The units listed below have
besn selected for inclusion in the curriculum, either as part of the core program
or as extensions thereof.

tirades 1 and 2
—Tignts and Shadows -= ESS -- Core Program, Year I
Attribute Blocks == ESS
rowing Seeds =~ ESS == Core Program
Mre O == 5CIS == Core Program
Objects Grab Bag == oCIS
Using a Bathroow Scale == SCIS
Parts of AAAS Process Approach
I - II1
Particularlys Classification, Observation and Ohserving Processes
Playground Physics Equipment - ESS
Introduction to Measurement =- MINNEMAST
Shaps and Symmetry -- MINNEMAST

Grades 3 and kL
terTlies =~ ESS -= Core Progsram, Year I, pending publication
The Shell Game -- WIMSA
AAAS == Process Approach IV and V -=- Core Program
Bones == EGS

Grades S and 6
~Kitchen Physics =- ESS -- Core Program, Year I

5mall Things =- ESS == Core Program
Microgardening -- ESS
Cases and Airs ~- ESS
Mealworms == ESS
Selactions of Charting the Universe, I -- Illinois
Selections of Universe in Motion, II

Selections of AAAS Process Approach, VI and VII

R = e SO RO




A,

Be

APPENDIX D
ELEMENTARY SCHOOL SCIENCE PLANNING PROJECT

TEACHER QUESTIONNAIRE
5utmmam/ 07[ Cesults

General:
Nare
last first
School
29¢" Self-contained classroom
Grade or Subjects A Departmentalized
?/*iman Q(;gar/mel?/d/ll
How long have you been teaching? //a.nauer‘ /6 o
No rwich A 3
How long in present position? Lymb 3 (uZ)
Science Backpround:

( ) Grade 4 not a/e,mr/lm'"""“/'L‘1

1.« Collepe a/o University courses in Science? (Please give subject or title of
course and approximate date taken.) \

O Pe par“/'m(’n /‘a/iZE’cI

vr'n“”\i ‘/ - | ¢cecurse
/] = &L €ecrse§

3 - noe eccurses

12 - Jor 2 eourses ‘/ - 3

j3 - 3 fo & €Qodrses 171" of v :
2. Workshop or Institute courses in science? ‘7[ - 5 er mor<

4

DriWuurtTL_ DePactmentalized

o rn covuvrses
7 had Faken leevrse f - 1 eourse

2 - a -3 CQovurses B
/ - Q@ 4~ aredit hovrs in woanrlshes
3, Independent study or experiences which have contribited to your science g

background?
Primar +mentalized
Frimary Depar :
7T-mentioned additional ! - mentioned none |
bul diverse fypés of b- 7.0, )nﬂepena’o»f’ S/ﬂdyi
*  beckground eontact wivh Dartmea

/)I‘a)[(’SSMS , rtlﬂmﬁi w A
ete. |

YT
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L. Hobbies or particular interests related to science?

(Pr'smc\ru\r DZQLF\‘MQV\\(L\\Z(’(Q

W mentioned hobhies, 1o - qava-em'\q\c\,ovm\- oloqy , \"oc,\lg
o s iy C\:ro\qm U\C\ cooking - etc, |
awd toe mo‘ 7- wo cowwment |

5. Membership in clubs or conservation groups related to science?

Prh wuuw\ = D c!er-‘\‘ mewn ta Lieed

‘3 w\ev\‘-\ovwd c.\u\o'; \ - ’(\n.\-\oma\ Q__O\)’G\Q\\ o,Q,
L\¢ e cowSeerhow Madt\w Teachers
QrouQ ‘ \S - WO (Lowwhev(\—

6. Mapazines to which you subscribe or read fairly repularly that deal primarily

with science?
\)Qgg.r*'ﬂmn\c\ \Wwze o

i , \.0 - N(\’(uu\\ \'L\S\‘Dt‘v\ ,ﬁa\"\ (’)eﬁ-{:
Creimary U H Gonscrvatoniet ESS
hqwslet"cr AARS ths
Nature o.md Science.

23- cead wowe under
this  cakbeqory
b - ead \—(p W\OO\OI\V\CS \ - no we
7. Use of scientific facilities at Dartmouth College or other local organizations
to further your own interests or science teaching?

c.

r\marq‘ chari‘ mew talized

£ menbioned visitin
WU S euw or' Lq\ovjv‘.\ “\- £ , maseuwm L \oravp
O\DSerUa. h)rw-\

; C. Present science teaching: \3 - wowe.

1. Approximately how nmuch time per weck do you presently spend teaching science?
r')r\mo.rh\ 5 - «whefinte g - \hovr - mor<e than Be?m\mov\\a\\zm(

i - 20 - S min, ) - \‘/z 2hes, 2 hrs, - & s, 5 - IOL,
2. If you teach in a solf-contained classroom, please answer the following: \ - 30 )

a. Do you plan more time than you actually spend for science tut find it
gets squeezed out?
Y _ne , 15 - e, b - "wot Suvel
be Do you allot specific time each day or week for science and usually
achicve it?

9- “no" 13 -""1~€<°" ) 7 - m@l Sure




. APPENDIX D
] - 3 -

ce Do you work cn a unit at a time, then drop science to work on someching
elge?
“' T no\\ , q - u(_lesn ’ g..“dOh“"\(how
d., DPlease rate yaur pleasure and interest in teaching the following subjects
(1) ereat; (2) moderate; (3) least:

O¢ mavy
___ Reading ____ Social Studies 7 _ Scienee, /Srcbaie |
____Arithemetic ___ Art /5 - 7 2™
___ Music ___ Science d - " 3 rd
Languape Arts Other (Specify) 2 = did pot apswer

3, %hich of the following do you depend upon most in planning your science

te: r?

eaching Primary Departmenlalized
7 State Qurriculum Quide o |
;P Textbook (please name) 3

{, Your own experience in a college course /

Caperitnees . Specify other b other texts enef
(ke pafurs waiks - Secrees, schoel
C urrsculam e

Le Generally speaking, has there been sufficient equipment for your science

projects? Please comment.
Prymar Departmentalized
4 Vi
/1?7 - ho 3 - Do
qd - gyes 3 - ‘-/6’5
3 o J

L pb/’ € nough Jo clo kKinds
of things we'd tifce” -
6, If you have ever used any of "the new" science mataerials (ESS, AAAS, Minne-

mast, I1linois, etc), please specify:

T)r.\mavj_ 0~“4f S” ’D‘,p‘_,-fmma‘}c\‘clo’({*_
' 'S < no” + o - ho”
17 - Nno ¢owwen 2 - £95 |
Comments on your reactionss: .
| - g5 4 L lince

6. If you do any science experiments in the classroom, do you usually do them as
demonstrations? To what extent, if at all, do the students handle equipment

individually? De parFmental 2ed
‘.) .
N m‘"‘l,{ chodren individ. b - Lf(’mon«;/ra/f‘, bt Chila
Demons fratiens . thveloeed also hendle C?.wpmw._'
1 - ¢S 20~ yeo "o R
V 4 . no 07"‘(’!3 - ’ll)gll{/('\‘a'l’ﬂ -
/13 = no % urpment fo-
G — ho COmmenf b - no t’omm"'f h%dzarclons ,l/t"??.}

“ frad, eny pee !‘SS:
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7. Please cemment on your attitude toward teaching science: security or lack
of it in subject matter; interest or lack of it in science as a medium for
developing learning power, etce ’

Oy mar\'{' Dopzr/m enfe [.2ed
20 - law ‘:.(eun/tf— t.-me, )nf(r(sf, buk7roun}( " fack o/‘ 1)161’71‘00114

L - teal.ze Jmpnrfanee. -t’nJ'cu’.f' ¢ inTerested "I.m/)or /’aoee» of

3 - not as essentiol as other gsubjects 0‘006/0.{9"{7"'4‘—""”'

| - would like Geedt primary Fext aditese”

D. Profcssional Interest in Science Project CEeneral interes? and
. Cnthes jaem

1. If there is an opportunity to participate in pilot projects in the spring of
1966, would you be anxious or willing to be considered? Would you prefer to
wait until the ensuing school ycar? Please comment.

pr‘imartrj Dc)parmen/a /1zed

[91 - (<S5 g - Yes
& - ho ‘ 2 - /hagybe
S - n¢ €ommen \ -l - po

2. Please comment on your interest in participating in science education courses
during the summer of 1966 at Dartmouth College on a grant-in-aid basis.

Pr, mairy D epar Fmen ta lized
— 7 - et
)2 - »ho 2 - )'ha?[)b ;
5 - no comment /= no

3. Please comment on your interest in In-Service training in scicnce education i
durine 1966-1967,

primarlr{ Degar tmontaliced
o -y

S - no Cemmmf

ke Whiéh of the above arrangements for coursc work - Pre-Service or In-Servico -
would bLc most satisfactory to you?

pr;man,?/_ L)cf.ufmen falized

/6 - Ln-Service ? - Ln-scervice

‘/ - pre.. serv.cé 2 - Pre- Serv.ce

7 - No eomment 6 - o COmmenf
/- 60 //7,

2 - peither
Wolte: Yhe {4(" Yhet these ﬁyurcs A no/i{:
‘/"1‘0/ 7 ( zf(plrfnv(.o telhzed Science f("(/,i;
um/o'cd tes nfe res? ffl"" Y/ann in olher ‘!"

et gtsmton sy AP A T KR A i K b e A = S o e e
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E. ©rocont ocionce materials and vquipment in your classroome It would be helpful
Tor uc s have a peneral idea of the equipment in your classroom. This is not
a detailed inventorye

le Pleasc note any equipment you have such as hand lenses, balances, microscopes,
aquaria, test tubes, beakers, etc. and anything clse you have used or think
would contritute to the ascience programe

©pi mﬂ’;l__ Doparfmenfa /1 zed

5 - no ¢ m‘pmonf 6 - mes?t o Fha F /,‘sfeaﬂ, 1
‘7_. - ¢ential store eﬂovy" | pPlus muach more
< "limted” | ' _
2 _ Dbalanees dnd mierosecpes /] - insuffs cient

‘f - Nno Qommenf
2. \ihat other aids to teaching science such as pamphlets, audio-visual aids,

resource persong, field trips, etc. have yeou used?

pri mary

' | D €parlmen falized
| /12 - faren 'LS, doc :‘ors, | 1
ma7a zines, pewspapers 7 . / i
: / Y - e n 1 [ éins . .
bod ks (. {
| e?/i. ) (hravy posters, m¢n7lv‘oncz( - nos:h/ ?;
§ | Spealcers, field t1:ps
19 - audio- Visual | flm sf,-,pzé. '
1S - ,Lv eld ¢ /05
°2- - team Tea c/n‘nj :
/
- No )‘/n'nj
. [
ne commenl
! - .
3




Appendix E: Proposed Schedule

At the end of August, a one-week workshep will be held to expose teachers
to the general principles involved in new science methods. This will be open
to all 38 teachers and those attending will receive & stiperid. The teachers will
handle equirment to learn to probe problems as they will subsequently lead chil-
dren to do, view f£ilms which demonstrate successful nse of this method, and have
an overview of the materials being produced in the develormental centerse.

Workshop training for specific units will commence two weeks prior to actual
classroon teaching for teachers of Grades III to VI, and one week prior to teack-
ing for Grades I and II. After teaching begins, the workshops will contimie,
meeting weekly throughout the teaching period. Initial workshops will acquaint

the teachers with the equipment and aims of the unit and give them sufficient back-

ground in the subject matter for them to feel at ease. The last workshop will be

devoted to evaluation through the teachers' estimaticns of the children's learnings,

plus observations of tne coordinator.

Workshops will meet weekly on a 'specified day from 2300 to Lt30. The teachers
involved will have release time from school for one-and-one-fourth to one-and~three-
fourths hours, depending on needed travel time. A core of release~time substitutes

will be arranged for by the schools and paid by the prolects four or five will be
needed to release intermediate grade teachers, and eight to nine for the primary
teachers.

The coordinator will set up the workshops and either conduct them personally

or arrange for specialists as the needs of the teachers and materials demand. Once

classroom teaching of the units has begun, the coordinator will be available to

help the teachers. During the initial week of a new unit, the beginning days will

be stagzersd so that the coordinator may devote full time to one school at a time

to determine the subsequent needs of speeific teachers. It is expected that there

will be considerable variation in the amount of classroom help and guidance that

teachers will want from the coordinator, ranging fran a minimum of one visit a week

to brief daily counsel. The achedule is sufficiently flexible with a maximum of

nine teachers innovating at a time to allow the coordinator to meet the demands of

the situation. I% is expected that as teachers become more familiar with the new
materials, their need for help from the coordinator will decline and by the last
week of a unit, they may be operating on their own, thus freeing the coordinator
to plan for the next grade unit.

Tentative units for introduction in first year:

Grade VI - Kitchen Physics (ESS)

Grade V - Smell Things (ESS)

Grade IV = AAAS Process Approach

Grade III- AAAS Process Approach

crade II - Growing Seeds (ESS) and Mr. O (scIs)

Grade I - Light and Shadows (ESS) and Mirror Cards (ESS)

The units for Grades VI and V are ones which are now taught by two of the local
teachars. It is felt that using material already tested and with which other teach~
ers have an acquaintance will allow for suf ficient concentration by the coordinator

on all the elements involved in the introductory period.

The effectiveness of the workshop and classroom follow=up procedures will be




Appendix E (contimed)

subject to review at the end of the first year. Adjustmwents can be made in the
length or timing of workshops and the frequency of classroom visits in planning
for the ensuing year. Tentatively, the basic program of introducing one new unit
in each grade will continue in years 2 and 3, implemented by workshops and clags-
room guidance by the coordinator.

It is anticipated that as teachers gain confidence with the materials, they
will extend the scope of the units to which they were introduced the first year.
The coordinator's office will play the role of alerting teachers to possible ex-
tensions of materials and providing necessary background and equipment to inddvid-
uals or small groups. In this way, it is hoped that teachers will continue their
own feeling for investigation and mold the content of units to their individual
interests. For example, Small Things is being introduced to the fifth grade in lo=
vember and December of the first year. The basic anit can be taught successfully
at this time of year and in this length of time. However, the following year, the
teacher might teach it in the spring where, after introducing the children to the
microscopic world, she would contime to explore pond water and compare cellular
structure in different parts of plants. Or, oub of the AAAS IV B work with ther-
mometers and temperature the first year, might grow a teacher's interest in setting
up weather stations in different "micro-climatic" areas near the school which, in
turn, would lead into ecological study of the land.

In addition to extending the core units, it is hoped that teachers in the
gscond and third years will investigate other units from the developmental centers.
The facilities of the coordinator's office will be available for selecting materials,
procurement of equipment, and help in subject matter content. In order to promote
the kind of flexibility and inquiry whicn is jnherent in science, this kind of di-
vergence from the core sinstruction will be encouraged. Centact with the coordinator
will continue sufficiently long to insure that the spirit of inquiry is maintained
through new units. The appointment of a teacher-agsistant in the second and third
years of the program will allow for this expanding flexibility. It will also pro-
vide for the special training necessary to bring new teachers in the districts up-
to~date with the projecte.

Charts outlining a three-ysar plan for the introduetion of the 18 units follow.
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